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SPONTANEOUSLY BEATING NEONATAL RAT HEART MYOCYTE 
CULTURE - A MODEL TO CHARACTERISE ANGIOTENSIN II 
A T i RECEPTOR AUTOANTIBODIES INPATIENTS 
WITH PREECLAMPSIA 



.^Spontaneously beating cultured neonatal rat'cH^djbin^jsytSs' are a very useful flaodel to 
iavestigaie action of autoantibodies. Research ahouc JBi-adrenoceptor autoantibodies were 
already reported by WaHukat et aL > 200 L This report is oa AagiotenslnII(AT][) receptor . 
autoantibodies in preeclamptic women- Preeclampsia is a disorder that is recognized due to 
increase blood pressure that can cause maternal and fetal mortality. Dechend et al 7 2000 were 
fortunate to demonstrate the manifestation of agonistic antibodies to angiotensin AT i 
receptors prevalent in preeclamptic women. Activation of the AT\ receptor by agonistic 
autoantibodies cptild explain many of the pathophysiological features of preeclampsia. 
Findings of Wallukat et aJL, 1999 revealed that hnmunoglobulm fractions and afiSniry purified 
antibodies from preeclamptic women could stimulate the AT) receptor of cultured 
oardiomyocytes. The addition of Losartan (IfiM) decrease beats per minute. By neutraIi2aiion 
esqperhnenta ii could be demonstrated that IgG subclass 3 are responsible &t increase of 
beating frequency. • 

According to these findings we developed an enzyme linked immunoassay for 
determination of Angiotensin II ATi receptor amoantibqdies (anti-ATi-AAB), 



r 



First, peptide sobsdcms eoseespoiBding to the amino acid sequence of the second loop of tibts 
human AT> receptor (Sm 1986/1, 100fig/mQ were incubated with Anti-ATr AAB (1:1; v/v) 
for 1 honr at 4°CL Aati-ATi-AAB's we prepared by axmaooium sulphate pyae^ftatiQn from 
spoil fluids (Wood and isotonic gait solution) daring birth. These samples were more 
eoncesx&&&d than pure serum probes. Second, this mSxfasre was incubated with washed 
streptavidin coated magnetic particles fbr 1 hour at 4°C h Third, to reserve IgG-peptide 
mixtaro magnetic particles were washed three times with wash buffer (20srM pofsssimxh 
phosphate buffer, 0.1 5M NaCI, pH 7.5)- Rsaaoval of sotatioa ok wash can be easily performed 
by using a magnetic concentrator (DynaS). Vmpatiffip binding sftea were blocked with 1% 
bovine serum albumin in wash buffer. Fourth, Magnetic particles were incubated with anti- 
huxnanlgO 3 horse radish peroxidase labeled a^atibody solution (1: 2GQ> 1 boor, room 
temperatare). Fifth, the panicles was treated with standardised ready to use sohztjon TMB 
(Tetramethylbenzidiae) fbr 30 gain at room teffispOTahxr© in the dark. The color reactions 
(blue-green) were stopped with CUN MCI (yellow-orangs). Optfeal densities were measured 
in a microplaSe reader (AnthosHTTI) at 492 nm (reference filter 620 nm). Results are 

snmxn^ri?ed In Table 1- 

The same peptide of the human ATi receptor (Sm 1986/1) was wed for purification of Anli- 
ATi-AAB's* IgO sotations were mixed with peptide sofrtta (lOOjxg/ml, 1 :1; v/v) and 
incubated one how at 4*C Threstfasas washed Steeptavldin coated magnetic particles (300 
fil) were added. Particles were .collected by coagnetic conpentrfltofc Snpemaiaats were 
carefiijjy removed and stored 1ft ice. Magnetic particles were three times washed and elated by 
3 M Potassium thiocyBnate solution fbr 15 mm at room temperature. After magnetic 
concentration,' solutions were carefully removed along with the first srapsraatant dialyzed 
against NaCl (0,9%) phosphate buffed, solution, After 5 change? within 3 protein 
content wore determined by optical density (280 asm). The chtfmotrapic effect of 




Hupematant and eluat were regtetrated on primary euhnxed neonatal rat cardaomyoeytes 
(bioassay) wi& the compute imaging system (IMAGGQANT)- Table 2 shows 
the reproducibility of this purificaiaop method. Six of six pnxified An#-AT r AAB's 
showed the increase of beating frequency/mm £> 24.4). Eei contrast > cultures treated 
With supernatant exert no or moderate changes of the beatJag ^frequency (<10-0 ). 

Hie procedure of coismnimojawipitattoi of ATj receptor was similar to t&e me&od 
of Br Adrenoceptor (Walliifeat 200 J), The differences are: lysed membranes of 
transacted CHO-cells (Couchon 1997) wer© used for coimmunoprecipitation. Lysed 
membranes should be freshly prepared, Proteins were identified by m ajrtibody 
directed against a peptide with the sequeace of the N-tenninal part of ATl^oeptor 
produced in rabbit (N10, 1:100, Santa Cruz) and detected by Western blot and ECL 
system with anti rabbit IgG pero&id&se conjugates (l;l'0-000 3 $igma)- Figure 1 shows 
results of Western blot One band (molecular weight > 40.0 kPa) could be accurately 
detected using internal positive sajrapies (lysed membranes of transfected CHO cells 
and human placenta tissue), in former e^eriments (Neiohel, unpublished data) this 
hmd could be blocked by the peptide which were used for production of N10 
$atibodies* This band was missed in ptare sepharose probes and supernataats of 

pmification experiments. 

Our results indicate tjbja usefulness of the computer JmEgkg gysiejn IMAQOQUANT io 
detect increase of beats/min by AT i -AAB • s in patients with preeclampsia. Enzyme linked 
iuujwno^s^ should be tested with sera pieeataqpaia. patients and healthy donors. Purified 
ATj-AAB's can be used for farther inrostjgston of pathogenesis of preeclampsia. 



TABLE I . 

MEASUREMENT OF AT 8 AUTOANTIBODY BY ENZYME-L 
IgG 



IMMUNOASSAY 



Optical deflsfey (OD„ 492am) 



Healthv fConbols) 


3 ' 


0.036-0.069 


Preeclamptic woman 




0.071-0.786 


positive 
negative 


15 
4 


0.021 - 0.069 




V 



5 



TABLE 2 



INFLUENCE OP SUFERNATANTS AND ELUATES OF MAGNETIC PARTICLES 
ON BEATING FREQUENCY OF CULTURED NEONATAL RAT CARPXOMYOCYTES 



Patient/ Probes 
Pate of experiment 

D. 



3-19-2 



OD us/hbI Bioassay (Increase of beats /min) 

1:100 1 :50 1:20 



Sttpgraat 



Etoat 



4.300 



0.0S6 



3071.4 



61.4 



6.0 ±0,0 



12.8 ± 1,6 



6.0 ± 0.0 



27.6*2,0 



10.0*1.6 



34.4 ±1 T 2 



D. 

5-27-02 



6-03-02 



Superaat 



6.820 



4871.4 



-L6±0.8 



Eluat 



0.033 



23.6 



12.1 ±2.4 



4.0 ± 1.2 
18.9 ±<LS 



6.4 ±1.2 



24.5 ± 0.8 



3.3 ± 0-8 



3.2 ±0,8 



4.7 ±1.6 



Etoat 



0.104 



743 



1U±L2 



15.2 ±2,0 



33.9 ±2.0 



dfc SD of tfie maaq 




LEGENDS 

figure i; Western blot "of eoinmainoprecj^itation of Aagaoteosia AT: recspxof 
Lswel pjwtsittA-sepbBKoae; 2 preeclamptic pptfect D. vtfthout purification; 3 
ehjate;4 superoataurt ; 5 CHO lyged membranes; 6 ptaceBta lysed tissue. 




Tabelle 3: Autoantikdrper gegen G-Proteim gekoppelte Rezeptoren 



Ajagabem zu dem Epitopem imd IgG Snbklasse 

Antikorper gegen Rez. Erkrankmsg 'Epitop IgG Ssafoklasse 



Betal-adren. 


dilat. Kardiomyopathie 


1. loop 

2. lOOp 


IgG3 vl IgG4 

IgVjl 


Betal-adren. 


Chagas' Kardiomyopathie 


2.1oop 




Betal-adren. 


Myokarditis 


1. loop 
2. loop 


IgG3 u. IgG4 
IgGl 


muskarin. M2 


dilat. Kardiomyopathie 


2. loop 


IgGl 


muscarin. M2 


Chagas' Kardiomyopathie 


2. loop 




Ang. II ATI 


Praeklampsie 


2. loop 


IgG3 


Ang. II ATI 


humorale NierenabstoBung 


2. loop 


IgGl u. IgG3 


Ang. H ATI 


maligne Hypertonie 


2. loop 


IgGl u. IgG3 


Alphal-adren. 
Alphal-adren. 
Alphal-adren. 


essentielle Hypertonie 
refraktare Hypertonie 
pulmonare Hypertonie 


1. loop 

2. loop 

1. loop 

2. loop 


IgGl u. IgG3 

IgG2 
IgGl u. IgG3 

IgG2 


Alphal- adren. 
PAR-1 u. PAR-2 


Psoriasis 
Raynaud-Syndrom 


1. loop 

2. loop 
2. loop 


IgGl 
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Claim 

1. Method for determination of Angiotensin II ATi receptor 
autoantibodies comprising the steps 

- incubation of a Anti-ATi-ABB with a peptide solution 
corresponding to aminoacid sequence loop of a human ATI 
receptor, whereby a mixture is obtained; 

- incubation of the mixture with streptavidin coated magnetic 
particles, 

- incubation of the magnetic particles with ant i -human IgG 
peroxidase labeled antibody solution, whereby a solution is 
obtained, 

- treatment of the solution with Tetramethylbenzidine, whereby 
a color reaction occurs, 

detection of the color reaction. 



